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Abstract: In this paper we illustrate one of the most fascinating things about the Fibonacci numbers: their 




The "greatest European mathematician of the middle ages", his full name was Leonardo 
of Pisa, now known as Fibonacci short for filius Bonacci. 
Fibonacci's mathematical contribution is memorial. He was one of the first people to 
introduce the Hindu-Arabic number system into Europe - the positional system we use today - 
based on ten digits with its decimal point and a symbol for zero: 
1 2 3 4 5 6 7 8 9 0 
In 1202, his book on how to do arithmetic in the decimal system is called Liber abbaci 
(meaning Book of the Abacus or Book of Calculating). 
Fibonacci numbers and the Fibonacci sequence are prime examples of "how 
mathematics is connected to seemingly unrelated things." Each term in the Fibonacci 
sequence is called a Fibonacci number. Even though these numbers were introduced in 1202,  
they remain fascinating and mysterious to people today. 
Fibonacci gave a problem in his book discovering the magical numbers by analyzing the birth 
rate of rabbits. 
Fibonacci's Problem: 
"Someone placed a pair of rabbits in a certain place, enclosed on all sides by a wall, to find 
out how many pairs will be born in the course of one year, it being assumed that every month 
a pair of rabbits produces another pair, and that rabbits begin to bear young two months after 
their own birth.” 
Fibonacci's Solution: The Fibonacci Sequence! 
Even if the growth rabbit’s population problem is far from being a biologically realistic 
problem, rabbits helped Fibonacci to discover one of the great marvels of nature. 
 
MATHEMATICAL AND COMPUTATIONAL APPROACH 
 
The most ubiquitous, and perhaps the most intriguing, number pattern in mathematics is 
Fibonacci sequence. The pattern of the "numbers of life" is elegantly simple. The first number 
of the sequence is 0, the second number is 1, and each subsequent number is equal to the sum 
of the previous two numbers of the sequence itself. In mathematical terms, it is defined by the 
following recurrence relation: 
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Fn =  
 
The first Fibonacci numbers are given in the following table: 
 
F0 F1 F2 F3 F4 F5 F6 F7 F8 F8 F10 F11 F12 F13 F14 F15 
0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 
 
The Fibonacci sequence and the Fibonacci numbers possess many interesting mathematical 
properties. They can be explored in many books and mathematical contexts. 
Using Maple, an interactive software product, can be computes the nth Fibonacci 
number Fn and the first k terms of the Fibonacci sequence, if n,k are integers. 
We choose the following steps: 
1. Launch MAPLE. 
2. From the menu file, select the command NEW, then Worksheet Mode. 
The prompt (>) will appear. 







Fibonacci numbers have numerous applications throughout in many areas. Far from 
being just a curiosity, the Fibonacci sequence recurs in structures found throughout nature - 
from the arrangement of whorls on a pinecone to the branches of certain plant stems. All of 
which is astounding evidence for the deep mathematical basis of the natural world. Its 
unbelievable connections between Fibonacci numbers and natural forms (pineapples, 
sunflowers, and daisies are just a few examples). In virtual art, music, cinema, literature, 
architecture, the stock market, and other areas of society and culture, there are numerous 
examples of the Fibonacci sequence as well. And of course in mathematics, there are almost 
boundless applications in probability, number theory, geometry, algebra, biomathematics and 
Pascal’s triangle, to name a few. 
 
APPLICATIONS IN HORTICULTURE 
 
One of the most fascinating things about the Fibonacci numbers is their connection to 
nature. Some items in nature that are connected to the Fibonacci numbers are:  the growth of 
buds on trees, the pinecone's rows, the starfish, the petals on various flowers such as the 
cosmo, iris, buttercup, daisy, and the sunflower, the appendages and chambers on many fruits 
and vegetables such as the lemon, apple and the artichoke. 
An ordinary cauliflower is almost a pentagon in outline (Picture 1). It has a centre point, 
where the florets are smallest and the florets are organized in spirals around this centre in both 
directions.  
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Romanesque Broccoli/Cauliflower (or Romanesco) looks and tastes like a cross 
between broccoli and cauliflower. Each floret is peaked and is an identical but smaller version 








A pinecone (Picture 3) has 8 spirals clockwise and 13 counterclockwise, 8 and 13 being 
successors in the Fibonacci Sequences. The spirals in the center of a sunflower exhibit the 
same Fibonacci arrangement but with much bigger numbers. A common configuration for a 
sunflower is 55 spirals going one way and 89 going the other. 
In spiral phyllotaxis (the technical term for the arrangement of plant architecture), the 
number of visible spirals, called parastichies, are most often two successive elements of the 
Fibonacci sequence: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55 ...  
This frequent type of pattern is called Fibonacci phyllotaxis (see below picture).  
Based on a survey of the literature encompassing 650 species and 12500 specimens, the 
researchers estimated that, among plants displaying spiral or multijugate phyllotaxis about 






Picture: Fibonacci phyllotaxis 
 
On many plants, the number of petals is a Fibonacci number, more exactly: 
 3 petals (or 2 sets of 3) lily (usually in 2 sets of 3 for 6 total), iris; 
 5 petals buttercup, wild rose, larkspur, columbine (aquilegia), vinca; 
 8 petals delphinium, coreopsis; 
 13 petals ragwort, marigold, cineraria; 
 21 petals aster, black-eyed susan, chicory; 
 34 petals plantain, daisy, pyrethrum; 
 55 petals daisy, the asteraceae family; 
 89 petals daisy, the asteraceae family.  
 






Pictures: Fibonacci numbers in rose petals 
 
Fibonacci numbers can also be seen in the arrangement of seeds on flower heads. It is a 
member of the daisy family with the scientific name Echinacea purpura and native to the 
Illinois prairie where he lives. 
The  "petals" seem to form spirals curving both to the left and to the right. Counting 
those spiraling to the right as you go outwards, there are 55 spirals. A little further towards the 
centre and you can count 34 spirals.  
  
Picture: Fibonacci numbers in leaves sunlight 
Also, many plants show the Fibonacci numbers in the arrangements of the leaves 
around their stems. The leaves are often arranged so that leaves above do not hide leaves 
below. This means that each gets a good share of the sunlight and catches the most rain to 
channel down to the roots as it runs down the leaf to the stem. 
The sunflower above have the third leaf and 5 leaves are next nearest below our starting leaf 
but the next nearest below it is the 8th then the 13th. 
One estimate is that 90 percent of all plants exhibit this pattern of leaves involving the 
Fibonacci numbers. 
Some common trees with their Fibonacci leaf arrangement numbers are: 
 1/2 elm, linden, lime, grasses; 
 1/3 beech, hazel, grasses, blackberry; 
 2/5 oak, cherry, apple, holly, plum, common groundsel; 
 3/8 poplar, rose, pear, willow; 
 5/13 pussy willow, almond; 








Fibonacci numbers in apple section 
 
The reason for this arrangement forms seems to be an optimal packing to obtain an 
maximum efficiency. For example, the leafs of some plants can be such that to obtain as much 
as possible sunlight and to occupy a small space. 
Although exceptions to the Fibonacci rule are not difficult to find, the "numbers of life" 
occur so frequently in nature that they cannot be explained by chance. There must be a 
general law of symmetry, aesthetics and beauty. Or there must be a perfect combination of the 
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